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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project, Richland, Washington. The tests were conducted from April 20 through 21,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from April 5, 2006, through April 12, 2006. The samples
were stored in the dark at 4*C until test solutions were prepared and tested. Chain of Custody
for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDO Lab SDG

J11JB4 04/05/2006 100-H RIPARIAN #1 BN1574-01 P1493
J11JB5 04/09/2006 100-D RIPARIAN #2 BN1574-02 F1508
J11JH6 04/10/2006 100-H RIPARIAN#9 BN1574-03 P1514
JlIJJ0 04/11/2006 UPPER RIPARIAN #16 BN1574-04 F1518
J11JH9 04/12/2006 UPPERRIPARIAN#14 BN1574-05 P1522

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

" A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

" The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on April 20, 2006.

Table 2
Caenorhabditis elegans Results
Test initiated on April 20,2006

Client ID Percent Percent
Survival Recovered

Control 93.3 100
J11JB4 46.7 90.0
J11JB5 83.3 100
J1 1JH6 76.7' 96.7
J11JJ0 76.7 a 93.3
J11JH9 53.3 S 96.7

The nematode results indicated no statistically significant reduction in survival in the J11JB5
sample and a statistically significant reduction in survival in the J11JB4, J111H6, J11JJ0, and
J111JH9 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20±10C. The tests proceeded without interruption or incidents
that could have affected test results.

-6-
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in April with cupric chloride indicate that
the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC, value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (ugIL)

Species (test) LC. Control Chart Limits
Caenorhabditis elegans (survival) 52.6 40.8 to 100.3

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the follow' g signature:

JALL
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APPENDIX A
RAW DATA SHEETS
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OW HILL TOXICITY TEST ORGANISM AND WATER QUAIUTYDATA

Client L Washington Closure Hanford Test Initiation: Dat 4.z u4 Test Termination: Date C+21 ac
Contact Technician

Test Species/ID Caorhabdtis elegans / Nem, et

Sample Ianf tion Test ID# ED# ID# ED#
Total Residual Amwonia Hardness Alk-alinity Species Nem oa2.

Sample I Field Collected Chlorine (mg/) NHrN ingt as mg/ as Information Acute

Number ID Date Tue it /0 , mg/I C&COS a Organism Age at 4 days

b4&,t4-gj S S 5I53'1 - Initition

. V//-- - TestContainerSim iSnunpetri

--5 T1'f U/'Woi/ - - /- - -- - Test Volure 2.33 g dry wt.

-If sr.YS 't/i10 - - / - - - -- Feeding: Type none

-O5d 4r14q - - / - - - Amount -

A_ ati Began _ _ -00

Amunt -

Dilution Water ID# Milli-Q Equiv.

- Acclimation Period 4 days

Test Location #7

Organism Source ,_ __e.-

Size (mm)

IOdigRate

Hardness Alkalinity Initial Comments: 0 Indicates the following action was taken, (0 Indicates action not taken):

Dilution Water ID# mg/I as mg/I as pH
CaCO3 CaCO3

Milli-Q equivalent Water NA 0 0 NA

Water QuAlity Meters UsedID

Dissolved Oxygen # 2 PH # 5 Conductivity # 2



OtMHI /ODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client Washington Closure Hanford Tech. 0 Hrs J 24 Hrs Al4)Z O Beginning. Date 1fr20--0( Time C)9 l5
Samplc Dscription see below Time 0 Hrs n5J M 24 Hrs ))50 EndingDate 24-2o-k Time I I an
Test Speci Caenorwbditis elenans ID#: Nam m0jL

Lab ID Soil pH Soil % Moisture Soil Temperature (C) Comments:
0 hr 1 24 hr 0 hr hr 1 24 hr

Lab Control (5 C 2 0 Each test chamber has 2.33 g dry wt, soil + 0.93 m Mihli-Q water (40% of dry wt.).

BN1574-01 (o ,2- 0 . t (0 _ Samples hydrated 7 days prior to test initiation.

BN1574-02 (P. (a 15- Zo. (o -20
BN1574-03 eo.h - 2, ( All test soils were dried during sampling procesa.

BN1574-04 ( , ( . (9 IZ-x 1 (0

BN1574-05 (' -Z Q 2

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control Artificial Soil A 13 BN1574-04 J111J0 A 7
LabControl ArtificialSoil B 10 BN1574-04 J11JJ0 B 5
Lab Control Artificial Soil C 11 BN1574-04 RJ11J0 C 14
BN1574-01 J11JB4 A 17 BN1574-05 311J19 A 12
BN1574-01 J11JB4 B 4 BN1574-05 J111H9 B 15
BN1574-0I J1IJB4 .C 8 BN1574-05 J11JH9 C 3
BN1574-02 J11JB5 A 6
BN1574-02 3111B5 B 9
BN1574-02 JIJB5 C I

,6N1574-03 J3lJH6 A 18
CAN1574-03 JilJH6 B 16
6Nl574-03 J11J6 C 2



(MH/LL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
Sample Description
Test Species: _

Washington Closure Hanford

Caenorhabdhls elevans
Lab D#: B

ID#: Ner On-.

Beginning, Date ..-ZO-QC.( Time Q 1 D
Ending, Dae ' L -D () Time L3D

Test Initiation: Tech: Tech: J

Start 9 alive total #
Chamber Count found found
Number 0 24 kr 24 hr

1 10 10 CO

2 10 9 Lo

3 10 to
4 10 ( I ( I

5 10 919
6 10 9 t

7 10i

8 10

9 10 /0

10 10 to

11 10 o

12 10 [t

13 10 \ to

14 iO 4
15 10

Comments:

Cou\lYvo nai41dtge

toera. uex- Uku

t ook-t -Iok -

MCNttl4&W-V c&kA

I 6 ,Sb chA

$tLiA1 evLt, nA&W,

4&vA tg aS pUC

bt&X- S'IkWVCeV +Ul sA

4u4-. res- 4~ 'kt&

Test Termination: Tech: Tech:

Start # alive total #
Chamber Count found found
Number 0 24 h 24 hr

16 10

17 10 5
s 10 1 I

Tine Jj

Comments:

-11-
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CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
27 Apr-06 2:37 PM

03-8088-1488/8N157401ce

Analyst__ Approval: -12-

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3488-9081 Test Type: Nematode Survival Duration: 35h
Start Date: 20 Apr-6 Protocol: ASTM E2172-01 (2001) Species: Caenorhabdiis elegans
Ending Date: 21 Apr-06 11:30AM Dil Water: Source: In-House Culture
Setup Date: 20 Apr-06 12:00 AM Brine:

Sample No: 18-5207-3918 Code: BN1574-01 Client:
Sample. Date: 07 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 13d Oh Station:

Comments; J11JB4

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-9580-2332 % Survival <100 100 NIA 16.75% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilulon Sedim 3 0.93333 0.90000 1.00000 0.03333 , 0.05774 6.19%
100 3 0.46687 0.30000 0.80000 0.08819 0.15275 32.73%

% Survival Deftil

Conc-% Control Type Rep1 Rep2 Rep3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.50000 0.60000 0.30000

CETIsw vf.1.2revi000-092-10141



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2:37 PM
Analysis: 08-9580-2332/8NI57401ce

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 03-8088-1488 03-8088-1488 27 Apr-06 2:37 PM CETISv1..2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 N/A 16.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Sediment 100 5.25283 2.13185 0.0031 0.22443 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.D5)
Between 0.4587094 0A58709 1 27.59 0.00629 Significant Effect
Error 0.0664984 0.016625 4
Total 0.52520785 0.4753340 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 2.75565 199.00000 0.53253 Equal Variances
Distribution Shapiro-Wilk W 0.94487 0.69861 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.46667 0.30000 0.80000 0.15275 0.75037 0.57964 0.88608 0.15619

Graphics

0A ~ ~ ~ ~ ~ ~ ~ ~ c --- - -- - - ----------------- --- --- --- ---0., 0.05-

0.& 
-

10.. O1.W

-. Al0-----------------------

0.4

0.0

0 100 -1.5 *0 45 0.0 0.5 1.5
Coic-i . Rankes

CETIS" va.1.2 1at Approval: -13-Analyst k-000-092-101-1



CETIS Test Summary Report Date:
Test Unk:

CETIS"' vl.1.2revl

Page 1 of 1
27 Apr-06 2:39 PM

01-3023-7423/BN1 57402ce

-14-
Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 15-2595-4109 Test Type: Nematode Survival Duration: 26h
Start Date: 20 Apr-060910 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 21 Apr-06 11:30 AM DII Water: Source: In-House Culture
Setup Date: 20 Ap-06 09:10 AM Brine:

Sample No: 04-4665-3490 Code: BN1574-02 Client:
Sample Date: 10 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
SampleAge: 10d 9h Station:

Comments: J11JB5

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
19-2191-5951 % Survival 100 >100 . N/A 2a.87% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.83333 0.60000 1.00000 0.12019 0.20817 24.98%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.90000 0.60000 1.00000

Analyst:000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
27 Apr-06 2:39 PM

19-2191-5951/BN157402ce

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-3023-7423 01-3023-7423 27 Apr-06 2:38 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vauiance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 28.87%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Sediment 100 0.73478 2.13185 0.2516 0.35103 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIston(0.05)
Between 0.0219577 0.021958 1 0.54 0.50323 Non-Significant Effect
Error 0.1626787 0.04057 4
Total 0.1848364 0.0626274 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 8.18768 199.00000 0.21768 Equal Variances
Distribution Shapiro-Wilk W 0.95710 0.79717 Normal Distribution

Data Summary Original Data Tr'ansformed Data

Cone-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.83333 0.60000 1.00000 0.20817 1.18238 0.88608 1.41202 0.26923

Graphics

I.o 0.25

61 00.

00.5

0..

0.0 -0- in
0 100 -1.5 -1.0 45 0) 0.5 -. 1.5

cof1-% Rankits

CETIS"'vi .1.2rvi A Approval: - 15-Analyst: 12000-092-101-1



CETIS Test Summary Report Date:
Test Link:

CEISM v1.1.2revI

Page 1 of 1
27 Apr-08 2:42 PM

12-7923-3756fBN1 57403ce

Analyst: Approval: -16-

Nematode 24 hour Acute test CH2M Hill

Test No: 10-5728-8163 Test Type: Nematode Survival Duration: 26h
Start Date: 20 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 21 Apr-06 11:30 AM DIO Water: Source: In--ouse Culture
Setup Date: 20 Apr-06 09:10 AM Brine:

Sample No: 07-1539-2463 Code: 6N1574-03 Client:
Sample Date: 11 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 9d 9h Station.

Comments: J11JHO

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-8800-1791 % Survival < 100 100 N/A 16.08% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution SedIm 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.7667 0.70000 0.90000 0.06687 0.11547 15.06%

% Survival Detail

Cone.% Control Type Rep I Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.70000 0.70000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2:42 PM
Analysis: 04-8800-1791/BN157403ce

[Nematodo 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 12-7923-3755 12-7923-3756 27 Apr-06 2:42 PM CETISvl.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 N/A 16.08%

Group Comparisons

Control vs Conec-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Sediment 100 2.22491 2.13185 0.0451 0.21679 Significant Effect

ANOVA Table

Source Sum of.Squares Mean Square DP F Statistic P-Value Decislon(0.05)
Between 0.0767833 0.076783 1 4.95 0.09012 Non-Significant Effect
Error 0.0820441 0.016511 4
Total 0.13882741 0.0922943 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.50409 199.00000 0.57076 Equal Variances
Distribullon Shapiro-Wilk W 0.78325 0.04132 Normal Distribution

Date Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.7667 0.70000 0.90000 0.11547 1.07712 0.99116 1.24905 0.14889

Graphics

a.s -- - - - - - - - - - -

0.3 -0.1

1I0. -7. -1.0 -0. 0.0 &S an 1.s
Cono% Rankits

CETIS" vl.1.2rev A
-17-
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CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
27 Apr-06 2:44 PM

04-2557-1266/BN1 57404ce

Analyst: Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 04-6644-28H8 Test Type: Nematode Survival Duration: 26h
Start Date: 20 Apr-06 09:10AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditle elegans
Ending Date: 21 Apr-06 11:30 AM Dil Water: Source: In-House Culture
Selup Date: 20 Apr-06 09:10 AM Brine:

Sample No: 07-9940-6935 Code: BN1574-04 Client:
Sample Date: 12 Apr.06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 3d 9h Station:

Comments: J11JJO

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-1899-8641 %Survival < 100 100 NIA 16.08% Equal Variance t Two-Sample

% Survival Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.76667 0.70000 0.90000 0.06667 0.11547 15.06%

% Survival Detail

Conc-% Control Type Rep t Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.70000 0.90000 0.70000

000-092-101-1 CETISw v1.1.2rnwl



Comparisons: Page 1 of I
Report Date: 27 Apr-06 2:44 PM
Analysis: 08-1899-8641/BN157404ceCETIS Analysis Detail

Nematode 24 hour Aute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 04-2557-1266 04-2557-1266 27 Apr-0B 2:44 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Angular (Corrected) <100 100 N/A 16.08%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Sediment 100 2.22491 2.13185 0.0451 0.21679 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deciaion(0.05)
Between 0.0767833 0.075783 1 4.95 0.09012 Non-Significant Effect
Error 0.0520441 0.015511 4
Total 0.13882741 0.0922943 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.50409 19.00000 0.57076 Equal Vadances
Distribution Shapiro-Wilk W 0.78325 0.04132 Normal Distribution

Dab Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.76687 0.70000 0.90000 0.11547 1.07712 0.99118 1.24905 0.14889

Graphics

1.0 0.2

0.91

..----...----------------------

I.01
0A

Dc.------------------- --------------

0.01
C Ca 10 -1.5 -t.0 -as 0.0 0.5 1.0 1.5

cwrc-b Raaldts

Approval:_-19-COD-092-101--1 CETISUI v1.1.2rev1



CETIS Test Summary
Report Date:
Test Link:

CETISm vl.1.2rev

Page 1 of 1
27 Apr-06 2:45 PM

06-5520-2340/BN157405os

20-Apprval:____

Nematode 24 hour Acute test CH2M Hill

Test No: 02-2116-2399 Test Type: Nematode Survival Duration: 26h
Start Date: 20 Apr-06 09:10AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdits elegans
Ending Date: 21 Apr-06 11:30 AM Dil Water: Source: In-House Culture
Setup Date: 20 Apr-06 09:10 AM Brine:

Sample No: 06-5440-2928 Code: BN1574-05 Client:
Sample Date: 13 Apr-06 Material: Sediment Project:
Receive Dote: Source: Hanford
Sample Age: 7d 9h Station:

Comments: J11JH9

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-9959-2325 % Survival <100 100 NIA 13.25% Equal Vaance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.53333 0.40000 0.60000 0.06887 0.11547 21.65%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.40000 0.60000 0.60000

Analyst 1000-092-101-1



Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2:45 PM
Analysis: 04-9959-2325/BN157405ceCETIS Analysis Detail

Appoval:_-21-Analyst: 5CET18"A v1.1.2revi000-092-101-1

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Smple Link Control Link Date Analyzed Version

% Survfval Comparson 0&-5520-2340 06-5520-2340 27 Apr-06 2:45 PM CETISv1.1.2

od Alt H Data Transform Zeta NOEL LOEL Toxic Units ChY PMSD

Equal Variance t Two-Sample C> T Angular (Conected) <100 100 N/A 13.25%

Group Comparisons

Control vs Conc-Y. Statistic Critical P-Value MSD Decislon(0.05)
Dilution Sediment 100 5.60997 2.13185 0.0025 0.18408 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)

Between 0.3519816 0.351982 1 31,47 0.00496 Significant Effect

Error 0.0447362 0.011184 4
Total 0.39671784 0.3631657 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deciuion(0.01)

Variances Variance Ratio F 1.52658 199.00000 0.79158 Equal Variances

Distribution Shapiro-Wilk W 0.90288 0.39125 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409

100 3 0.53333 0.40000 0.60000 0.11547 0.81896 0.68472 0.88608 0.11625

Graphics
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GflM (-JiLL Nh!MAIUJfl. IVAIUJIX LJIItiI bUKVIYALJJa±n.
Clieo. QA / QC
Sample Drscripion CU as CcCclxI,2O
Tst Spa ics: Caorarkabdi etgois IDM:

Test Initiation: Tech: Tech: 0

Lab D: Bp53-s,
Begirning, Date j-Q ( Time 03 o
EndinLDate q/ g- 0-o Time O'j3to

Time: b Z . Test Tennination: Tech: Tech: 0 T Time: ,P;3T3

Start # alive toaui p
Chambcr Count round found

Number 0 24hr 24hr

2 10 1>

3 10

4 10 1 0
5 10 i 10

6 10 10 113

7 10 1 10

9

10 10 to

it 10 to

12 10 iu io

13 10

14 10

is- 10 t it

Cusum Cart Limits

41J.') to K >.

TaskManager A4isk& )Ao toi'i

Project Manager

OA Officer
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CI{MH/LrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client QA / QC Tech. 0 Hrs N 7 24 rs iT Beginning,Date i-3 -O Time O'i30
Sample Description see below Time 0 Hrs -. c 24 Hrs n Boding. Date 'I- -- cQL Time oPc. -

Test Specin Caenorhabditis elegani ID#: NemC 0 .1

Lab ID K-Medium pH % Moisture Tempe ture C) Comments:
0 hr F 24 h 0 hr 0 h _ 24 hr

Lab Control NA _________

10 mgL Cu 5. 55 NA 2- .

50 mg/LCu .g1L C 5 NA 'I. -7

100 mg/L Cu I 2 Z NA

25Drmg/L Cu % q.r NA _ \ _ 23

Chambcr Chamber Chambe
Lab fD Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Roplicate #

Lab Control K-medium A 12 250 mg/L Cu A 13
Lab Control K-medium B 6 250 mg/L Cu B 2
Lab Control K-medium C 9 250 mg/L Cu C I
10 mg/L Cu A 15
10 mg/L Cu B 14
10 mg/L Cu C 5
50 mg/L Cu A 10
50 mg/L Cu B II
50 mgLCu C 7
100gL Cu A 3

W 100 mg/L Cu B 4
I100 mgL Cu C a



CETIS Test Summary
Report Date:
Test Link:

Page 1 of 1
04 Apr-06 11:24 AM

01-B280-8779/rcea009

Approval: -25-

Nematode 24 hour Acute test CH2M Hill

Test No: 07-1495-1310 Test Type: Nemalode Survival Duration: 23h
Start Date: 03 Apr-06 09:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 04 Apr-0 08:30 AM Dli Water: Source: In-House Culture
Setup Date: 03 Apr-05 09:30 AM Brine:

Sample No: 09-6954-2135 Code: 15033-06 Client:
Sample Date: 16 Jan-06 Material: Copper Project:
Receive Date: Source: Reference Toxicant
Sample Age: 77d 9h Station:.

Comments: 250 mg/L Cu in K medium

Point Estimate Summary
Analysis Endpoint % Effect Conc-pgL 95% LCL 95% UCL Method
11-1509-7834 % Survival 50 52.63094 38.6932 68.37195 Linear Regression

% Survival Summary

Conc-pgIL Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 1.00000 1,00000 1.00000 0.00000 0.00000 0.00%
10 3 0.96687 0.90000 1.00000 0.03333 0.05774 5.97%
50 3 0.56667 0.30000 0.80000 0.14530 0.25166 44.41%

100 3 0.16667 0.10000 0.20000 0.03333 0.05774 34.64%
250 3 0.0667 0.00000 0.20000 0.06667 0.11547 173.21

% Survival Detail

Conc-pgL Control Type Rep 1 Rep 2 Rep 3
0 DiJutIon Water 1.00000 1.00000 1.00000-
10 0.90000 1.00000 1.00000
50 0.80000 0.60000 0.30000
100 0.20000 0.20000 0.10000
250 0.00000 0.20000 0.00000

Analyst:.ODO-092-101-1 CETISTO v1.1.2revI



Linear Regression:
Report Date:
Anaiysis:CETIS Analysis Detail

Page 1 of 2
04 Apr-06 11:24 AM

11-1509-7834/rcea009

Approval: -26-

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

% Survival Linear Regression 01-8280-8779 01-8280-8779 04 Apr-06 11:24.AM CETISvl.1.2

Linear Regression Options

Model Function Threshold Option Threshold Threshold Opt Reweighted Pooled Groups Het Corr

Log-Normal [NED.A+B*iog(X) Control Threshold 0 . Yes Yes No No

Regression Summary

iters Log Likelihood Mu Sigma G Chi-Sq Critical P-Value Decision(0.05)

4 -45.54554 0,24538 0.39332 0.09484 15.56585 18.30704 0.11275 Non-Significant Heterogeneity

Point Estimates

% Effect Conc-pWgL 95% LCL 95% UCL
50 52.63094 36.6932 68.37195

Regression Parameters

Parameter Estimate Sid Error 95% LCL 95% UCL t Statistic P-Value Declslon(0.05)

Slope 2.84243 0.3994823 1.759445 3.325415 8.364 0.00008 Significant
Intercept 0.6238645 0.7404562 -0.8274295 2.075159 0.843 0.41918 Not Significant

Residual Analysis

Attribute Method Statistic Critical P-Value Decision(0.05)
Variancgs Bartlett 2,977855 7.81473 0.39505 Equal Variances

Distnbution Shapiro-Wilk W 0.9184941 0.27369 Normal Distribution

Data Summary Calculated Varlate(A/B)

Conc-ig/L Control Type Count Mean Minimum Maximum SE P6 A B
0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 31 31
10 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30
50 3 0.56667 0.30000 0.80000 0.05137 0.25166 17 30
100 3 0.16667 0.10000 0.20000 0.01179 0.05774 5 30
250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30

Data Detail

Conc-pgIL Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1.00000 1.00000 1.00000
10 0.90000 1.00000 1.00000
50 0.80000 0.6000 0.30000
100 0.20000 0.20000 0.10000
250 0.00000 0.20000 0.00000

Analyst:CETISr" v1.1.2revI000-092-101-1



Linear Regression:
Report Date:
Analysis:CETIS Analysis Detail
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Approval: -27-

so i0 ISO 200 -50 30

Con-g/t

-

000-092401-1 CETMS" v1.1.2revi Analyst: As-



APPENDIX C
CHAIN OF CUSTODY

-28-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST
/ jo3

RC-051-65 jf'-w I of
Co"ector Comnany Contact TelephoneNo. Project Coordtuztor

STANKOVICH, M. JOAN KESSNER 375-4688 ICESSNER. JH Price Code L Data Turnaround

Project Desieflation Saote liRB Locacton SAP No. Air Quaity Q 45 Days
100 & 300 Area Component of the RCBRA - Incremental So 100-H RIPARIAN #1 RC-051

Ice Chest No. Field Losbock No. COA Method of Shipment
EL-i596 BESRASGS20 OROUNDTRANSPORT

Shipped To OIsite Proerty No. Bill of L.ainIAir Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE UAZA RDS/REMARKS
NONE Prieeraion.NONE . Nfee Nop

Spccial Handling and/or Storage Type of Container /

Use page 3 for original nterial to Cbriljsfor MIS prepamrtion and No. of Container(s)
aliquotnqin. page Ifor rodioanalyricalfardous to Eberdine. & page 2 10 4Dfor hemiral analydcalfvraims to Lionville. Volume

SaosiuOin Scidloain
rstal Toxrky

SAMPLE ANALYSIS lvnxta ASTMVIt
Tomctily

Sample No. Matrix * Sample Dam Sample Time .. .. - . --

41 1JB4 SOIL .. k

CIIA IN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
R inckhed ByReovcd FouCI4ZSft- batdfle lOt3C Re D conrdlo Dn cr ns mfindicae at unless kitd out.analyes to be inched wh Srorniumn9.90 -Total Sr

Rel i tjuishkd By/Renovcd From Dateafil teCi By/Stored In Urn Contact Joan Kosmer for any questions. swhwi.
w Ca

Relinquoished fly/Ronovod Froof Dloo uteReivdB/tndIDerm (1) paricle Size (Dy Sim)- D422; Moistre Conteint - 02226: TOC -59060: pH (Soil). -045: 'A

dtrvpn by Kjeldhl - 351.2; Amutnia .350.3; IC Anions - 300.0: PeniS Solids o 4

Reiinquisied 13y/Renoved From Datefim Received Bycstored In DaLnflimc

Reinquished By/Removed r 0.10,71111 Received By/Stored In Dal/risea

Relirquislvd By/Rervnved Fon Da./TLMn Received By/llord In Daflime

LABORATORY Ruccived By rle Dalterime
SECTION

IFINAL SAMPLE Disposal Medod Disposed By Daiteainx
DI4)SITION

RHI--011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST 1C-11 1-66 P-P '. i IZ
Colector Comoanv Contact Telcuhone No. Proicct CoordinatorSTANKOVIClI. M. JOAN KESSNER 375-468 KESSNER, Price Code L Data Turnaround

Project Desisnation Samiline L4cation SAM o Air Quality C~1 45 Days
100 & 300 Area Component of the RCURA - Incremetal So 100-D RIPARIAN #2 RC-051

Lee Chest No. Fild Loebook No. COA Method of Shipment
EL- 1596 BESRAS6520 GROUND TRANSPORT

Shioned To Offsite Pronaty No. BID of Ladinu/Air Bill No.
CI2MHILL A0601$ S

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Spccial Handling and/or Storage Type of Con-tainer I
Use page 3for original Inrrrial to Caivallisfar MIS prepaftion and No. of Container(s)
rliquating. page Ifor radiamailyzialfrafioas i Eberline, & page 2 IO~g 4000g
for rheniral anilytirclfrtauions to Lionville. Volume

-Sr- T"TM

SAMPLE ANALYSIS S04 A MEI96
Tonieiy

ASTf E2172

Sample No. Matix' Sample Date Sample Time - -

J11J5 SOIL Hl -. C 9 ?4p

CUAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTlONS Marnx'
'MnguishdyR d From - - Jo Rcedved By/Stored In Dass/flie - These Nurks Indicate that wnless Uned Ct. analys to be included wis Swonamsn-89.90 - Total Sr

-VIM These - ,'/s indicate that this is a no-anlyss used to propvfty fwLCOCt CCC Ibn
Relinqdahed By/RcmouJnved u' Receimd Sy;Soed In DalcfTiflet Contact lon Kessner for any questioss.

(.) Puc.. Size (Dry Sieve) - D422; MoisCt4 e Content - 216 TCC- 9060. PH (S) - 9045
Relinquished By/Ranieved r 1m Daerfinme Receive By/Stoed In Dalemnm Nitopev by K4ekihL - 3513; Anunia - 3503: IC Anios - 30.0 Pestern Solids DsAa

Ralinmuishd By/Re'novd From Da tma Received By/Stored In Dawe/Tws0 d

Rehnquished By/Removed Frm Date/rime Received By/Stmd In Datemflimcr se Cs a et. of- tu c Lupij

Relinquished ByiRernmed lRom ae/ilm Received By/StoA Im Dae/Tirnt t4 r'sWe90. -&/s7 o -

LABORATORY Received By Tide DiLeSInM
SECTION

FINA SAMPLE Disposal Method Disposed By Daunffino

DISP ITION

BHI-E 11 (08/2912005)



f- I C_ _ IA' - D \

Washington Closur Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-97 Pt" J of I
Collector Company Contact Telephone No. Profect Coordinator

STANKOVICHM. JOAN KESSNER 3754698 KESSNERJH Price Code 8L Data Turnaround

Proiect Desienation S2mzin. Location SAF No. Air Quality JD45 Days
wo0 & m0 A=e compnent or the RCBR A - Imncrvental So 100-H RIPARIAN #9 RC-051

Ice Chest No. Field Loebook No. CO Method of Shiment
E1,-1596 BESAM6520 GROUND TRANSPORT

Shipped To Offskte Property No. Bill of Ladine/Air Bill No.
CH2MH]LL A060151 SEEOSPC

POSSIBLE SAMPLE HAZARDSJREMARKS
NONE NPrsrvto

Special Handling and/or Storage Typ of Container

Use pmge 3for orijinal manterial to Cordllisfor MIS preparanon and No. of Container(s)
aiqrling. page I for radiaomalyirolfrari/ons to Ebedine. & page 2 .oooe 0o0l

,for chemiral analyivialfjrains Jo Liomaile.

seemi.m)( salpa

SAMPLE ANALYSIS STE 1 N63:

Sample No. Matrix Sampe Damn Sample Time

J1IJH6 SOIL

CHAIN OF POSSESSION Sign/Print Names ., SPECIAL INSTRUCTIONS Matrix

Rcljnqui.hcd,y rcovcd Frmn e&2/Vlln /0; n Rcaived ByStOred In Dal/nc -/ fl/ . I ThenS marks indiaothat und. limo ee , anOlytes to be incinded wXIh SIronouni4O-90 -TOW Sr

&v~ t n" toA- Theaemtks isndawtealdrhiuis a noa-analysis id io pcvppry forTnI x (rm. -
Reanquhed y/Rmov I Doic/Tiat R"d ISoMrrd in Date/urie Contet Joan Kessnr (r ay question.

W. W
(1) Particle Sine (Dry Slw) - D422: Moist,,,. COMM i- D2216: TOt" -9W: PH (Sco) - 9045.

Rckiquislxd By/Rcmnwed Ran DMITWXim Received ByaScred In DawTe/ime 3- oPr ld

RNitoguisnbed Bytcrtnvf -3.om DAnTins -a 5.3 dCBy/StAneoln Dat3/T1-0 C)en SS79.. 03 Lw.L

Relinquished By/temoved From Daefrnm -e-d By/StAn is DatetTime - XOhI

Relinquished BytRemovd From Date/Tin'e Rncied By/Sored In Daze/lirt

LABORATORY Reiwd By 7lc DaT/ine

SECTION

FIN4L SAMPIE Disposal Meod Disposed By Dale/lim

DIWjOSITION

SHI-ijE-o 1I (08/29/2005)

I1



F15 S" -oi
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-101 INV I or I

Collector Couran Contad Tlehone No. Prolcct Coordinator
STANKOVICH, M- JOAN KESSNER 375-4688 KESSNER. JH Price Code 8L Data Turnaround

ect Designation Saawline Location SAF No. Air Qual 45 Days
100 & 300 Area Componuct of the RCBRA - Incremenal So UPPER RIPARIAN #16 RC-0$1

Ice Chest No. Field Loebsok No. 4 OAMethod of Shilment
1-1596-1 iES/ft6 SY-W GROUND TRANSPORT

Shinned To Offite Property No. il of LadineJAir Bill No.
CH2MHILL AGOI51 TEE OSPC

POSSIBLE SAMPLE HAZARDSIREMARKS
NONE P vI Now

yp or Conaiiner
Special Handling and/or Storage Tp of Container G , -V-

Use paqe 3for original material to Corvailsfor MIS prepzration and No. of Cmntainer(s) f t
oliquating, page Ifor radioanalyiirlfrariarins o Eberdlwe. & page 2
far ehenical analyfiralfrayiLv to Liam vila. Volume

See wm(t)a Soil sP
S1claI TobAciy

SAMPLE ANALYSIS ST No-a
Toiaty

An"A E2172

Sample No. Matrix Sap Due Sample Timu A...

J11JJ0 SOIL 4 -t1 - o6 o --La ___ 1

CHAIN OF POSsESSION _Sig/rint Names SPECIAL INSTRUCIIONS Mari*

RelaishedSym n Da/Tku Received By/Swored In Da/ne *These tro-ks indicate do unless hoed nt, analyres to be included with Stronmium-89,90 - Tolal Sr
YA=2e Fq w 4e r-CH2. 1 '*"A - j ^C- Thase R-.k- indicate that ds is a non-2nalysis used to pmperly fOrmxi COC form. soS

edS e d From DawTimr I et 30 ev By/stomed n Date/Time 2.- V Coal Joan Kasner far any questia.. st-.Sk

(1) Particle Size (Dry Siew) - D421: Moisture Content- D2216; TOC - 9060; pH (Sail) - 9040;-
n yfRemoved Rom I me V In:ived O Atorcd In Daae/Tinie Nitrogen by KjeldaMl .351.2- Arnia - 350.; IC Aiomns - 300.0: Percent Solds S .

7.7-Relinquisbcd By/Rkmoved racm Dl/m Received By/Swoed In Daterirnx I/ -d wfSp
Relinquished ByMewowed From Date/Tint Received By/Stored in Duc/Time

Relinquished ByfRcmoved Front Dateirum Received By/Stwred to Date/Tirne

-L ABORATORY R -civedB By Tidle Date/Time

SECTION

FINAL SAMPLE DihpomalMdhad mspased By DMeterhod

S1OSITION

84 4 EE-011I (08129/205)

j



Fis z-z. -Cl
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-100 P j or j

Collector Compan. Contact Telephone No. Proeet Coordinator P Cod 8L Data Turnarond
STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH

Prolect Designation Samonine Location SAF No. Air Quality 45 Days
100 & 300 Area Componentof the RCBRA - lacremental So UPPER RIPARIAN#14 RC-051

Ice Cheat No. Field Loebook No. COA Method of SlhIIThWI
E1596 BESRAS62 ROUND ThANSPORT

Shipped To Offsite Prouert, No. Bill of Ladina/Air Bill No.
CH2MH[LL A060151 SEEOSPC

POSSIBLE SAMPLE IIAZARDS/REMARKS

NONE Presarvation N.

G/P P/0
Special Handling and/or Storage Tye of Container-

I IUse page 31fr original material to Convilisfor MIS preparation and No. of Containcr(s)
aliqufing. page I for radioaslydrijfaieiosw to Eberfine. & page 2 loop 40mg
for chemical analytical frjactions to Lionville. Volume

Seeia(t)in SoiPkur
spe I To

SAMPLE ANALYSIS se a

ASI*4 5372

Sample No. Matrix * Sample Date SamPle Time V 4 ?.

J11JH9 SOIL -- ) I ' -

CHAIN OF POSSESSION Sigu/Print Names SPECIAL INSTRUCTIONS atrix
i B S~.omved ron0 4 2.t.A. DZJ*erIJnC Itt S eceived By/Stored ii Date/nime -,3.- These ark. indicate that u*Jan lined ou. analyes to be inebaded with StronuiUM.9.9O - ToMaISr

0-42M 4 ?-' / C 4 /0!. A. Thes marks ndikc md this is a nca-anaysIs used to property fomai COC form
Relinished By/Reroved From }1 Dhtdfre R y nDate/Tme Contact In Masner for any qestions.

(I) Paricle Sit, (Dry Skcv) - 0422 Moistur Cout - D"-16; TOC -9M6: pH (Soil) - 9045
Relinquished fy/Rctnovd rom DatM/lime tceivcd ByStwred 14 Doxm/ircm MA n 0Reinqishe flyRemoed hrn D3J~meedvo Eyitore Is'Nitrogen by IKjektahl - 351.2; Arvnouia - 350.3: IC An~ore - 300.0 Nicert Solids tOi~~

Reliaquishcd By/Removed r;'vm Data/inm R.C.ived By/Starmd Is Date/nimc ,;

Relinquished fy/Removed Rcnb oD/frim Received By/Sored In D.1e/flOi. 'an

Relinquished Bylkenovd ron. Datl/roie Received By/Stored in Daw/ime

LABORATORY Received By Tide Duwr/ntne
SECTION

FIN4L SAMPLE Disposal Method Disposd By Date/rime
DIGOSITION

BH-CE-011 (08/29t2005)

I



CH2MHILL

May 11, 2006

ELR Consulting
2328 S. Garfield Street
Kennewick, WA 99337
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CH2M HiLL

AplkD dScInme.LabodaIy

230 iNW W A Dvd

97330.3538

P.0.8=425

Cor.a OR

el 541.75%W6

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F1493

Dear Emmett Richards:

On April 06, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a
request for analysis of selected parameters. All analyses were performed by CH2M HILL
unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. -If you should have any questions concerning the data, or
if you need additional information, please call Mark Boa at (541) 758-0235, extension 3135.

Sincerely,

Mark Bos
Analytical Manager

Enclosures

PAGE 1 of 75



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. F1493

Date Time
Sample ID Client Sample ID Collected Collected

F149301 J113B4 04/05/2006 18:00

-2-
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CHZMHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in the ability to analyzc the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

US The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the aetual limit
of quantitation necessary to accurately and precisely measure the analytc in the sample.

B The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

G:REPORTSCLP Daia Quaiiflcrs.doc -4-



AMMONIA
METHOD EPA 350.3

-5-



CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3

Lab Name: CH2M HILL Atnlied Sciences Lab

Project Name: ELR Consulting

BatchNo.: F1493

Contract #.: 920842.OTC

Prime Contractor.:

I. Holdina Times:
All acceptance criteria were met.

I. Analysis:

A. Caliratin:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Snike/Matrix Soike Duplieate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Sonke(LCS)
All acceptanee criteria were met.

E. Duplicate Samle(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

III. Samnlina Eouipment:
None.

IV. Documentation Excentions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

4z~q Date: -5 2 /-e 9s

Reviewed by:

-6-

Reported by:

Date: Of



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J11.4

SDG No.: F1493

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F149301

Date Received: 04/06/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Anuonia-N 1.12 4.20 11.6 mg/kg 1 0.4815 0 E350.3 04/13/06

-8-
FORM I GEN CHEM.060501i-1s:464-493-W



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-0413

SDG No.: F1493

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0413

Date Received: / /

-7-FORM I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amnonia-N 0.534 2.00 1.28 B rg/kg 1 1 G E350.3 04/13/06

M60501o-1s.14-F1493-W



QC DATA
SUMMARY

-8-



2 -WC

GENERAL CHEMISTRY INITiAL CALIBRATION DATA

SDG No.: P1493

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/05/06 1500

Concentration Units: mg/L

Comments:

PORN II GEN CHEM

Std Reasp Std Reasp Std Reasp Std Resp Std Reasp Std Resp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N. 0.10 160 1.0 103 10.0 51.0 100 -8.2

E35U0qZT060501-IS 46-Fn493-W



2 -WC

GENfRAL CHEMISTRY INITIAL CALIBRATION DATA

S0 No.: F1493

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2K HZLL/LAS/CVO

Initial Calibration Date: 04/05/06 1500

Concentration units: mg/L

Comments:

FORM II (Part 2) GEN CHm

Curve

Analyte Type r Q

Ammonia-N LNR 0.9994

M GD5s0i-1s.6-FIA93



GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: P1493

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0405

Concentration Units: mg/L

Commrents:

FORM II-B GEN CHMl

Analyte Expected Found %D Q
AMMonia-N 10 9.93 -0.7

"060301-15 46-n43-W



. . 2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SOG No.: F1493

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 04130NH3

Concentration Units: mg/L

CCV #1 ID: CV1-0413 CCV #2 ID: CV2-0413 CCV #3 ID: CV3-0413

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q

Amnonia-N 1 1,12 11.7 10 10.1 1.0 1 0.942 -5.8

Comments:

FORN I1-A GEN CHEN"0605Q1i-Ms46-P1&23-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: 11493

Analysis Method: E350.3

Initial Cal ID: 040506NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-0413

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0413

Date Analyzed: 04/13/06

Time Analyzed: 1244

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

0 BS1S0413 3S1S0413 04/13/06 1240
a JhlBT4 P149301 04/13/06 1317

COMMENTS:

MrOSO-1snA6-r1493-w FORM III GEN CHEM

1(

1I

E350.3

-13-



7-WC . .

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1493

Analysis Method: E350.3

Initial Cal ID: 040506NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSIS0413

Date Analyzed: 04/13/06

Time Analyzed: 1240

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Ammonia-N 200 196 98.1 75-125

* Values outside of QC limits

Coments:

FORM VII GEN CHEM E350 31 4 -Er"40501-15 6-FI493-Wt



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1493 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 040506NH3

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 LEVEL 1 LEVEL 1 04/05/06 1544
01 LEVEL 2 LEVEL 2 04/05/06 1546
02 LEVEL 3 LEVEL 3 04/05/06 1548
03 LEVEL 4 LEVEL 4 04/05/06 1550
07 ICV-0405 ICV-0405 04/05/06 1559

COMMENTS:

FORK 2IV GEN CHEM E350.7. 15 -M060s503-IM:21-F1493-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1493 Lab Name: CH2N HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 041306NH3

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-0413 CV1-0413 04/13/06 1235
CV2-0413 CV2-0413 04/13/06 1235
BS180413 BS180413 04/13/06 1240
SB1-0413 SB1-0413 04/13/06 1244
J11J34 F149301 04/13/06 1317
CV3-0413 CV3-0413 04/13/06 1409

I __________________________ ___________________________ __________________________

COMMENTS:

FORM XIV GE CHEM

08
09
11
13'
19
24

M EQO93-1O:28-l493-W



MDL Study Report

O CH2MHILL
411011 pw- -

Analytical Method: E350.3 Instrument ID: N0QNE

Matrix: Sol Concentration Units: mr/kn

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 - 6 8 Dev. MDL

Armonia 0&05V 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0534

Eov0seb.ji-a-F13.mr

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330-0428
Telephone: 541-752-4271
Fax 541-752-027605101106



ANIONS BY METHOD EPA300.OA
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CASE NARRATIVE
ANIONS

Analytical Method: EPA300.0

Lab Name: CH2M HILL Aovlied Sciences Lab

Batch No.: F1493

Contract #.: 920842.OTC

B ae/Command: ELR Consultina Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

U. Anali:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control SOIkc(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Qthaz:
None.

IIl. Sampling Equioment:
None,

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:

Reviewed by:

Date: s-/c/.4

Date: S

AFCEE FORM I-1 _19-



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J11094

SDG No.: F1493

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F149301

Date Received: 04/06/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0559 0.460 0.460 U mg/kg 1 5.49 G E300.0A 04/07/06
16984-48-6 Fluoride 0.0499 0.460 0.619 mg/kg 1 5.49 G E300.OA 04/07/06
14797-55-8 Nitrate-N 0.0432 0.460 6.84 mg/kg 1 5.49 G E300.OA 04/07/06
14797-65-0 itrite-N 0.0413 0.460 0.684 mg/kg 1 5.49 0 E300.0A 04/07/06
14808-79-8 sulfate 0.0742 0.460 14.8 mg/kg 1 5.49 G E300.0A 04/07/06

-21-
FORK I GEN CHEMY060s06-10 3-n1493-V



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

8B1-0407

SDG No.*: 11493

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0407

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0607 0.500 0.500 U mg/kg 1 5 G 300.0A 04/07/06
16984-48-8 Fluoride 0.0543 0.500 0.500 U mg/kg 1 5 G E300.0A 04/07/06
14797-55-8 Nitrate-N 0.0469 0.500 0.500 U mg/kg 1 5 G E300.OA 04/07/06
14797-65-0 Nitrite-N 0.0449 0.500 0.500 U mg/kg 1 5 0 E300.0A 04/07/06
14808-79-8 Sulfate 0.0806 0.500 0.500 U mg/kg 1 5 G E300.OA 04/07/06

-22-
PORN I GEN CHEKYL060505-10,39-F149-w



QC DATA SUMMARY
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2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1493 Lab Name: CH2M HILL/LA/CVO

Analysis Method: E300.0A

Instrument Name: IC

Initial Calibration ID: 300A-013006

Comments:

Initial Calibration Date: 01/30/06 18:27

Concentration Units: mg/L

-24-
E300. OAFORM II GEN CHEM

Std Reap Std Reap Std Resp Std Resp Std Reap Std Reap Std Reap

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0032 0.050 0.0041 0.10 0.023 0.50 0.050 1.0 0.11 5.0 0.67 10.0 1.5
Fluoride 0.10 0.0085 0.50 0.046 1.0 0.13 5.0 0.85 10.0 1.8
Nitrate-N 0.020 0.0059 0.050 0.012 0.10 0.067 0.50 0.14 1.0 0.32 5.0 i.a 10.0 4.1

Nitrite-N 0.020 0.0067 0.050 0.012 0.10 0.050 0.50 0.10 1.0 0.25 5.0 1.4 10.0 3.0
Sulfate 0.060 0.0065 0.15 0.014 0.30 0-.059 1.5 0.13 3.0 0.27 15.0 1.5 30.0 3.2

LO 60s08- 10,s3 -n 9-W



2-Wc

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1493

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 300A-013006

Lab Name: CH2M HILL/LAS/CVO

Initial Calibration Date: 01/30/06 18:27

Concentration Units: mg/L

Comments:

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Chloride LNR 0.9985

Fluoride LNR 0.9988

Nitrate-N LNR 0.9983

Nitrite-N LNR 0.9988

Sulfate LNR 0.9991

E37 .;iAno6050s-10,53-Pis4a3x



-. 2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: 71493

Analysis Method: E300.0A

Instrument Name: ICQ

Initial Calibration ID: 300A-013006

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0130

Concentration Units: mg/L

Comments:

FORK II-B GEN CHEM

Analyte Expected Found %D Q

Chloride 5 5.06 1.2

Fluoride 5 4.57 -8.6

Nitrate-N 7.19 7.13 -0.8

Nitrite-N 1.13 1.02 -9.4

Sulfate 5 5.14 2.8

E3 WFn,040505-to0.3-4143-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1493

Analysis Method: E300.0A

Instrument Name: .IC

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 040706Q2

Concentration Units: mg/L

Initial Calibration ID: 300A-013006

CCV #1 ID: CV1-0407 CCV #2 ID:CV2-0407 CCV #3 ID: CV3-0407

Analyte Expected Found %D Q Expected Found %D a Expected Found %D Q
Chloride 5 5.24 4.8 2.5 2.61 4.4 5 5.12 2.4
Fluoride 5 5.46 9.2 2.5 2.64 5.5 5 5.32 6.5
Nitrate-N 5 5.34 6.8 2.5 2.66 6.5 5 5.31 6-2
Nitrite-N 5 5.05 1.0 2.5 2.42 -3.2 5 5.01 0.1
Sulfate 15 16.5 9.7 7.5 8.09 7.8 15 16.2 8.1

Comments:

FORK II-A GEN CHEN -27-
B300 .0

nL060505-10:35-FIM9-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: F1493

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Field Sample ID:

SS1-0407

Lab Name; CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0407

Date Analyzed: 04/07/06

Time Analyzed: 1128

1
17

1

3

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

6 BS2S0407 BS2SO407 04/07/06 1049
BS350407 -3850407 04/07/06 1059

9 BS580407 28580407 04/07/06 1118
5 J11JB4 F149301 04/07/06 1406

COMMENTS:

YLOtQSOS-1O, 3S-V1493-W 
FORM III GIN Clifli 

E30V~§A

FORK III GEN CHE2 E30 QnM60s05-20:35-r1493-W



7-WC

GUEP|AL CHEMISTRY LA1ORATORY CONTROL SAMPLE

SDG No.: F1493

Analysis Method: 1300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICO

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2SO407

Date Analyzed: 04/07/06

Time Analyzed: 1049

Concentration Units: mg/kg

FORE VII GEN CHEM

QC Limits
Analyte Expected Found %R RQ

Chloride 25 25.4 102 70-130
Fluoride 25 24.3 97.3 70-130
Sulfate 25 27.1 108 70-130

* Values outside of QC limits

Comments:

-29-
E300.0=6OSs-10:35-mes9-W



7 -WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

BOG No.: F1493

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICO

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS3S0407

Date Analyzed: 04/07/06

Time Analyzed: 1059

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %RQ

Nitrite-N 5.65 6.07 107 70-130

* Values outside of QC limits

Comments:

-30-
FORM VII GE CHEm E300. 0YLOCS505-1035-V153--



7 -WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SW No.: P1493

Analysis Method: E300.OA

Initial Cal ID: 30OA-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HZLL/LAB/CVO

LCS ID; BSSS0407

Date Analyzed: 04/07/06

Time Analyzed: 1118

Concentration Units: Mg/hk

Comments:

FORM VII GEN CHEM

QC Limits
Analyte - Expected Found %R %R Q

Nitrate-N 35.95 39.1 109 70-130

* Values outside of QC limits

-31-
E300.0no60505-10i35..1493



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

EDO No.: F1493 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument; ICO

Analytical Lot ID: 300A-013006

Lab Code: CVO

-32-
E300. OAFORM XIV GEN CHEMnos e- , 53 -m493-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVELI LEVEL1 01/30/06 1729
03 LEVEL2 LEVEL2 01/30/06 1739
04 LEVEL3 LEVEL3 01/30/06 1749
05 LEVEL4 LEVEL4 01/30/06 1758
06 LEVELS LEVELS 01/30/06 1808
07 LEVELS LEVEL6 01/30/06 1818
08 LEVEL7 LEVEL7 01/30/06 1827
10 ICV-0130 ICV-0130 01/30/06 1846
11 ICV-0130 ICV-0130 01/30/06 1856
13 ICV-0130 ICV-0130 01/30/06 1916

COMMENTS:



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1493

Analysis Method: E300.0A

Instrunent: ICQ

Analytical Lot ID: 040706Q2

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

-33-
E300. OAYhe6o0o8-10 -nFlAC-w

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

15 CVI-0407 CV1-0407 04/07/06 1007
16 BS2SO407 WS280407 04/07/06 1049
17 BS3S0407 BS3,0407 04/07/06 1059
19 BS5SO407 BS50407 04/07/06 1118
20 SB1-0407 SB1-0407 04/07/06 1128
32 CV2-0407 CV2-0407 04/07/06 1337
35 J11JB4 F149301 04/07/06 1406
46 CV3-0407 CV3-0407 04/07/06 1543

FORK XIV GENi CHEM



MDL Study Report

0 CH2MHILL
,41 pllhd st. LOON"a

Analytical Method: E300.O Instrument ID: ICQ
Matrix: Mgil Concentration Units: mS& k;

Analysis Amt. - Replicates - Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ninte 11101105 0.25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149 0.0469
Nifite-N 11/01/05 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11l105 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 1101/o 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607

lucride 1A105 0.5 0.505 0.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543

-34-

CH2M HILL
Applied Solen Labortory (sL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027605/05/06



PERCENT MOISTURE
ASTM D2216
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

allaut

SDG No.: F1493

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F149301

Date Received: 04/06/06

Sample Analysis Date
CAS No. Analyte MDL POL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 1.43 % 1 9.651 G ASTM D226 04/07/06

FORM I GEN CHEM -36-"0604s20-16.57-n&93-W



PARTICLE SIZE
METHOD 422

-37-



Hanford
Particle Size

500.0 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: - KM 04/19N/E

Lab LD.
F149301

Client
LD.

J11JB4

Sieve

8
16
30
50
100
200

pan
toal

CHM HIL
Appliedsclences GMLV

2MqNW tWddMt Cto QR 9730=
P.O. &w M Cavfa 973300M

dS6J1.427 F=54I.7=.7d

Sieve Size

(urm)
2362
1180
600
500
147
75

Sieve Size

(mm)
2.362
1.180
0.600
0.500
0.147
0.075

Weight
Retained

(g)
0.00
18.50
84.90
130.80
155.10
82.00
27.50
498.8

Weight
Retained

(%)
0.00
3.71
17.02
26.22
31.09
16.44
5.51

Cumulative
Coarser

(%)
0.00
3.71
20.73
46.95
78.05
94.49
100.00

Cumulative
Finer
(%)

100.00
96.29
79.27
53.05
21.95
5.51
0.00

co
Iu



pH
METHOD SW9045C

-39-



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

alias

SfG No.: F1493

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F149301

Date Receivedt 04/06/06

FORM I 0m CHENm

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

PH pH 0.00 0.00 6.87 PH 1 20 G SW9045C 04/07/06

-40--Mr60420-13:32-FIn-W



TKN
METHOD EPA 351.4
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CASE NARRATIVE
T KN

Analytical Method: EPA 351.4

Lab Name: CH2MHILLAn_ied SciencesLab

Project Name: ELR Consulting

Batch No.: F1493

Contract #.: _920842._TC

Prime Contractor.:

1. Holding Tims:
All acceptance criteria were met

ILAnalywis:

A. Canibrain:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Suike/Matrix Spike Dunlicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Sp)ike(LCS)
All acceptance criteria were met.

E. Duplicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

II. Samnlina Eow ment
None.

IV. Documentation Excentions:
None

V. I certify that this data package is in compHiance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and fbr completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: 2,

Reviewed by:

Date:

Date: S/do

-42-



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

JT13JU4

SDG No.: 71493

Matrix: SOIL

% Moisture: 1

Lab Name: CH2 HILL/LAB/CVO

Lab Sample ID: F149301

Date Received: 04/06/06

Sample Analysis Date
CAS NO. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Rjeldahil Nitrogen as N 47.3 173 1010 MV/kg 1 0.5822 G E351.4 04/18/06

-44-FORM I GEN CHEMM6050s2-16,35-FIWa-W



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

*B-0418

SDO No.: F1493

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0418

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 27.3 100 100 U mg/kg 1 1 a E351.4 04/18/06

FORM I GEN CHEM -45-M T605OI-16704-P193-w



QC DATA
SUMMARY

-46-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1493

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 041806TXN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/18/06 1040

Concentration Units: m/L

Std Reasp Std Reasp Std Reasp Std Reasp Std Reasp Std Reasp Std Reasp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total xjeldahl Nitrogen 2.0 155 20.0 106 200 50.2 2000 -10

Comments:

FORM II GEN CHEM 2E3-% .I)--M5'050s1-16:A4-i4fl-W



GENERAL CHIMISTRY INITIAL CALIBRATION DATA

SDG No.: F1493

Analysis Method: 3351.4

Instrument Name: NONE

Initial Calibration ID: 041806TKN

Lab Name: CH2M HILL/LAS/CvO

Initial Calibration Date: 04/18/06 1040

Concentration Units: mg/L

Comments:

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r 0

Total Kjeldahl Nitrogen as N LNR 0.9979

rr s0SO1-1fi:0d-nd9-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1493

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 041806TKN

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0418

Concentration Units: mg/L

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Total Kjeldahl Nitrogen as N 20 17.7 -11.5

E-M 9M6050-26:04-F1493



2A'-WC
GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1493

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID:

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 041806TKN

Concentration Units: mg/L

041806TKN

CCV #1 ID: CV1-0418 CCV #2 ID: CV2-0418 CCV #3 ID: CV3-0414

FORM II-A GEN CHEM

Analyte Expected Found %D 0 Expected Found %D 0 Expected Pound %D 0

Total Kjeldahl Nitrogen as N 20 17.5 -12.6 200 181 -9.6 20 18.4 -8.1

Comments:

M 60S0o-1404e-T143-W



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: P1493

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 041806TKN

CCV #4 ID: CV4-0418

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 041806TKN

Concentration Units: mg/L

CCV #5 ID: CCV #6 ID:

Analyte Expected Found %D Q Expected Found %D Q Expected Pound %D Q
Total Kjeldahl Nitrogen as N 200 178 -11.1

- a - - -

Comments:

MT60301-14 04-41493-w Ea.544-FORM II--A GEN CHEM



3-WC .

SOIL GENERAL CHEMISTRY METHOD

SDG No.: F1493

Analysis Method: E351.4

Initial Cal ID: 041806TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

BLANK SUMMARY

Field Sample ID:

SB1-0418

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0418

Date Analyzed: 04/18/06

Time Analyzed: 1053

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S0418 SIS0418 04/18/06 1051
5 JllJB4 F149301 04/18/06 1126

COMMENTS:

n6Q5O1-Is:84-11493-w FORM III GEN CHEM E351.4

-52 -

09
2



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

S]G No.: 11493

Analysis Method: E351.4

Initial Cal ID: 041806TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: B1S0418

Date Analyzed: 04/18/06

Time Analyzed: 1051

Concentration Units: mg/kg

QC Limits
Analyte Expected Found R %RQ

Total Kjeldahl Nitrogen as N 680 807 119 75-125

* Values outside of QC imits

Comments:

FORM VII GEN CHEN- E351.-453-M6050so-16:04-rI493-w



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.% F1493 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: B351.4

Instrument: NONE

Analytical Lot ID: 041806TKN

Lab Code: CVO

CLIENT LAB -DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 LEVEL I LEVEL 2 04/18/06 1040
02 LEVEL 2 LEVEL 2 04/18/06 1040

03 LEVEL 3 LEVEL 3 04/18/06 1040
04 LEVEL 4 LEVEL 4 04/18/06 1040
05 CVI-0418 CV1-0418 04/18/06 1042
06 CV2-0418 CV2-0418 04/18/06 1042
07 ICV-0418 ICV-0418 04/18/06 1045
09 BlS80418 BSIS0418 04/18/06 1051
11 831-0418 SB1-0418 04/18/06 1053
22 CV3-0414 CV3-0414 04/18/06 1121
25 J11JB4 F149301 04/18/06 1126
26 CV4-0418 CV4-0418 04/18/06 1128

COMMENTS:

rOSpOl-lt35-FI1 J E
FORM XIV GEN CHEM E351.-454-



MDL Study Report

O CH2MHILL
, W ,Ap&p Sck&A" Lahot&

Analytical Method: E351.4 Instrument ID: NONE

Matrix: S;il Concentration Units: !nzg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total NeldahlNitngen 03/13/06 100 168 154 161 147 152 161 171 8.67 27.3

7M0061-1 :-)O-F]493. W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027605/01/06



TOTAL ORGANIC CARBON
BY ASTM E777

-56-



CASE NARRATIVE
TOC SOILS

Analytical Method: AS11 E-777 Batch No.:F1493

Lab Name: CH2M HILL Anvlied Sciences Lab

Project Name: ELR Consulting

Contract #.: 920842.&M

Prime Contractor.:

L. Holding Time :
All acceptance criteria were met.

II. Analysis:

A. Cahbratin
All acceptance criteria were met

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike DuphcatefMSJMSD)
All acceptance criteria were met.

D. Laboratory Control Soike(LCS1
All acceptance criteria were met.

E. Duplicate Sanmle(s):-
All analyses were perfbrned in accordance with standard operating procedures.

F. Analytical Excentions:
All acceptance criteria were met.

II. Samnling Equinment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:

Reviewed by:

Date:

Date:

-57-



SAMPLE DATA
SUMMARY
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.1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J7ll0u4

SDG No.: P1493

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F149301

Date Received: 04/06/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 100 287 14100 mg/kg 1 0.3485 G ASTM E777 04/24/06

-59-FORM I GEN CHEM604o2s-09$4s-V2403.."



lA-wC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-0424

SDG No.: 1493

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0424

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 100 100 U mg/kg I 1 G ASTM E777 04/24/06

-60-FORM I GEN CHEM60s42s-09=4s-r1693-W



QC DATA
SUMMARY
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2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1493

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Namet CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Comments:

FORN II GEN CHEN

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2.48E.7 8000 4.79W.7

ASTM E§AADGO 415 -09, 45- r2493 -W



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1493

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: =9/Kg

Curve
Analyte Type r Q

Total Organic Carbon LNR 0.9997

Comments:

FORK II (Part 2) GEN CHEM ASTM 91AD060425-09 45-fl493-w



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: P1493

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-1014

Concentration Units: mg/kg

Coments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q

Total Organic Carbon 6430 6680 3.9

ASTM q4AD060425-09:45-F1493-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1493

Analysis Method; ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

CCV #1 ID: CV1-0424

Lab Name: CH2M HILL/LAB/CVa

Analytical Lot ID: 042406TOCS

Concentration Units: mg/kg

CCV #2 ID: CV2-0424 CCV #3 ID:

Coments:

FORM II-A GEN CHEM ASTMA~

Analyte Expected Found %D Q Expected Found %D 0 Expected Found %D Q
Total Organic Carbon 4000 3970 -0.7 4000 3880 -3.0

AD060425-09:45-F1493-w



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SMMMARY

SOG No.: F1493

Analysis Method: ASTM E777

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SB1-0424

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0424

Date Analyzed: 04/24/06

Time Analyzed: 1551

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS150424 SS1S0424 04/24/06 1541
J11JB4 F149301 04/24/06 1712

COMMfTS:

a060s-Ot:.45-M93-w FORM III GEN CHEW

02

09

ASTM E777
-66-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: P1493

Analysis Method: ASTM E777

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/O

LCS ID: BS10424

Date Analyzed: 04/24/06

Time Analyzed: 1541

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 8840 9420 107 75-125

* Values outside of QC limits

Comments:

ASTM E777 -FORM VII GEN CHEMADO 60 62-09. 4s-n93 -w



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: P1493 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: ASTM E777

Instrument: TOC SKALAR

Analytical Lot ID: 101405TOCS

Lab Code: CVO

COMMENTS:

-68-
ASTM E777FORM XIV GEN CHEMD50425- 09 45-V1493-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVEL1 LEVELl 10/14/05 1148
03 LEVEL2 LEVEL2 10/14/05 1158
04 LEVEL3 LEVEL3 10/14/05 1208
05 LEVEL4 LEVEL4 10/14/05 1218
06 LEVEL5 LE VEL 5 10/14/05 1228
07 ICV-1014 ICV-1014 10/14/05 1252



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1493 Lab Name: CH2M HILL/LAB/CVO

Analysis Netbod: ASTM E777

Instrument: TOC Skalar

Analytical Lot ID: 042406TOCS

Lab Code: CVO

COMMENTS:

-69-
ASTM E777FORK XIV GEN CHEMf0 60425-09,45-?1493-I

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV1-0424 CV1-0424 04/24/06 1531
02 BS10424 3SIS0424 04/24/06 1541

03 SB1-0424 SB1-0424 04/24/06 1551
09 J11J4 F149301 04/24/06 1712
12 CV2-0424 CV2-0424 04/24/06 1754



0 CH2MHILL
AMIN. A'"-m

MDL Study Report

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Carvallis, OR 97330-0428
Telephone: 541-752-4271
Fax:541-752-0276 -

Analytical Method: ASTM E777 Instrument ID: TOC Skalar

Matrix: Sqi Concentration Units: mr/kt

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17)05 140 31.0 14A 8.89 29.4 32.4 27.1 6.37 11.1 35.0

AD0*O423-09:4-F1493-W



CHAIN OF CUSTODY/SHIPPING DOCUMENTS

-71-
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CH2MIIHLL
," Analytical Sences Sample Receipt Record

Batch Number: Date received:

Client/Project A16 - t
VERIFICATION OF SAMPL 6 ONDITIONS (vodfy all items) HD = Client Hand delivered Samples

Observation YES NO
Radiological Screening for AFCEE
Were custody seals intact and on the outside of the cooler?

If yes, Where? Front Rear Lt Side Rt Side__
Type of packing material: Ice Blue Ice Bubble wrap
Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?
Were the sample containers in good condition?-
Containers supplied by ASL?
Any sample with < 112 holding time remaining? If so contact LPM
Was there ice in the cooler? Enter temp. 2 C
All VOCs free of air bubbles ? AAt I
VERIFICATION OF SAMPLE PRESERVATION

OUer 4sp..cy)
Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH WA

No pH <2 <2 pH <2 pH >12 <2 <2 _ (2.Wus9pres)

2
3
4
5
6 .
7
8
9

10

.12
13
14

16
17
18
19
20

22
23
24
25
26
27

LOGIN AND PH VEICATIONS PERFORMED BY

/64W
/ Daewmme Datemr.

Rev I IW3reeptrcdss -73-



VersionCo LabName
4.OOEPAC CHMC
4.OOEPAC CHMC
4.O0EPAC CHMC
4.O0EPAC CHMC
4.O0EPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHIIMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.O0EPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.00EPAC CHIMC
4.OOEPAC CHMC
4.OOEPAC CHIMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.O0EPAC CHMC

SDG
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493
F1493

FieldID NativelD QAQCTyp. LRType
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11J14
J11JB4
J11J84
J11JB4

J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4
J11JB4

BSS1413 BS180413 BS
BS180418 BS1S0418 BS
BS1 S0424 BS1S0424BS
BS2SO407 BS2SO407 BS
BS2SO407 BS2SO407 BS
BS2S0407 BS2S0407 BS
BS3S0407 BS3S0407BS
BS5S0407 BS5S0407 BS
S81-0407 SB1-0407
SB1-0407 SB1-0407
SB1-0407 SB1-0407
SB1-0407 SB1-0407
SB1-0407 SB1-0407
SB1-0413 SB1-0413
SB1-0418 S81-0418
SB1-0424 S81-0424

LB
LB
LB
LB
LB
LB
LB
LB

Matrbc
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

LabSampk AnalysisM Extraction SampleDa SampleTin ReceiveDa ExtractDat. ExtractTim AnalysisDE AnalysisTi PercentSo LabLotCtII' CAS
F149301
F149301
F149301
F149301
F149301
F149301
F149301
F149301
F149301
F149301

ASTM E77 NONE
E351.4 METHOD
E350.3 METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
ASTM D22 NONE
SW9045C METHOD

BS1S0413 E350.3 METHOD
BS1 S0418 E351.4 METHOD
BS1 S0424 ASTM E77 NONE
BS2SO407 E300-0A METHOD
BS2SO407 E300.0A METHOD
BS2SO407 E300.OA METHOD
BS3S0407 E300.OA METHOD
BS5S0407 E300.0A METHOD
SB1-0407
S81-0407
SB1-0407
SB1-0407
SB14407
SB1-0413
SB1-0418
SB1-0424

4/5/2006
4/5/2006
4/5/2006
4/5/2006
4/5/2006
4/5/2006
4/5/2006
4/5/2006
4/5/2006
4/5/2006

18:00
18:00
18:00
18:00
18:00
18:00
18:00
18:00
18:00
18:00

4/6/2006
4/6/2006

4/6/2006
4/6/2006
4/6/2006

4/6/2006
4/6/2006
4/6/2006
4/6/2006
4/6/2006

E300.OA METHOD
E300.A METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
E350.3 METHOD
E351.4 METHOD
ASTM E77 NONE

4/18/2006
4/13/2006

417/2006
4/7/2006
417/2006
417/2006
4/7/2006

4/7/2006
4/13/2006
4/18/2006

4/7/2006
47/2006
4/7/2006
4/7/2006
47/2006
4/7/2006
4/7/2006
417/2006
417/2006
4/7/2006

4/13/2006
4/18/2006

4/24/2006
11:26 4/18/2006
13:17 4/13/2006
14:06 417/2006
14:06 4/7/2006
14:06 4/7/2006
14:06 4/7/2006
14:06 4/7/2006

4/7/2006
11:34 4/7/2006
12:40 4/13/2006
10:51 4/18/2006

4/24/2006
10:49 4/7/2006
10:49 417/2006
10:49 417/2006
10:59 417/2006
11:18 417/2006
11:28 4/7/2006
11:28 4/7/2006
11:28 4/7/2006
11:28 4/7/2006
11:28 4/7/2006
12:44 4/13/2006
10:53 4/18/2006

4/24/2006

17:12
11:26
13:17
14:06
14:06
14:06
14:06
14:06
12:14
11:34
12:40
10:51
15:41
10:49
10:49
10:49
10:59
11:18
11:28
11:28
11:28
11:28
11:28
12:44
10:53
15:51

98.57
98.57 SB1-0418
98.57 SB1-0413
98.57 SB1-0407
98.57 SB1-0407
98.57 SB1-0407
98.57 SB1-0407
98.57 SB1-0407
98.57
98.57 SB1-0407

100 SB1-0413
100 SB1-0418
100
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0407
100 SB1-0413
100 SB1-0418
100

TOG
7727-37-9
7664-41-7
16887-004
1698448-i
14797-55-4
14797-65-
14808-79-I
MOISTURI
pH
7664-41-7
7727-37-9
TOC
16887-004
16984-484
14808-79-4
14797-65-I
14797-55-4
16887-004
16984-48-i
14797-55-4
14797454
14808-79-1
7664-41-7
7727-37-9
TOC

ParamlD Analyte Result
TOC Total Orga 14100
KN Total Kjeld 1010
NH3N Ammonia- 11.6
CL Chloride 0.46
F Fluoride 0.619
NO3N Nitrate-N 6.84
NO2N Nitrite-N 0.684
S04 Sulfate 14.8
MOIST Moisture 1.43
PH pH 6.87
NH3N Ammonia-I 196
KN Total Kjeld 807
TOG Total Orga 9420
CL Chloride 25.4
F Fluoride 24.3
S04 Sulfate 27.1
NO2N Nitrite-N 6.07
NO3N Nitrate-N 39.1
CL Chloride 0.093
F Fluoride 0.5
NO3N Nitrate-N 0.5
NO2N Nitrite-N 0.5
S04 Sulfate 0.3
NH3N Ammonia-I 1.28
KN Total Kjeld 100
TOG Total Orga 100



ExpectedV Units
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
PERCENT
PH UNITS

200 MG/KG
680 MG/KG

8840 MG/KG
25 MG/KG
25 MG/KG
25 MG/KG

5.65 MG/KG
36 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
O MG/KG

Dilution MDL
1 100
1 46.8
1 1.11
1 0.0553
1 0.0494
1 0.0428
1 0.0409
1 0.0734
1 0
1 0
1 0.534
1 27.3
1 74.7
1 0.0607
1 0.0543
1 0.0806
1 0.0449
1 0.0469
1 0.0607
1 0.0543
1 0.0469
1 0.0449
1 0.0806
1 0.534
1 27.3
1 35

RL LabQualifk Surrogate Comments ParValUnc Recovery LowerCont UpperCon Basis
287 N D
172 N D

4.15 N D
0.455 U N D
0.455 N D
0.455 N D
0.455
0.455

0
0
2

100
214
0.5
0.5
0.5
0.5
0.5
0.5 B
0.5 U
0.5 U
0.5 U
0.5 8

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

2 B N
100 U
100 U

N
N

98.1
119
107
102

97.3
108
107
109

75
75
75
70
70
70
70
70

125
125
125
130
130
130
130
130

ConcQual

U

D =
D =
D =
D =
D =
D =
D =
D =
D =
D =
D =
D =
D J
D U
D U
D U
D J
D J
D U
D U

MDLAdjus RLAdjuste SampleDe- LeachMeti LeachDate LeachTImE Leachlot
100 287 J11JB4 NONE

47.3 173 J11JB4 NONE
1.12 4.2 J11JB4 NONE

0.0559 0.46 J11JB4 NONE
0.0499 0.46 J11JB4 NONE
0.0432 0.46 J11JB4 NONE
0.0413 0.46 J1JB4 NONE
0.0742 0.46 J11JB4 NONE

0 0 J11JB4 NONE
0 0 J11JB4 NONE

0.534 2 NONE
27.3 100 NONE
74.7 214 NONE

0.0607 0.5 NONE
0.0543 0.5 NONE
0.0806 0.5 NONE
0.0449 0.5 NONE
0.0469 0.5 NONE
0.0607 0.5 NONE
0.0543 0.5 NONE
0.0469 0.5 NONE
0.0449 0.5 NONE
0.0806 0.5 NONE
0.534 2 NONE
27.3 100 NONE

35 100 NONF

AnatysisLo CaRefiD
SBI-0424 101405S1
041806KN 041806TKN
041306NH 040506NH3
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 300A-013006
040706MC NONE
040706PH NONE
041306NH 040506NH3
041806KN 041806TKN
SB1-0424 101405S1
040706Q2 30OA-013006
04070602 300A-01 3006
040706Q2 300A-013006
040706Q2 30OA-013006
040706Q2 300A-013006
04070602 300A-013006
040706Q2 30OA-013006
04070602 300A-013006
04070602 300A-013006
040706Q2 300A-013006
041306NH 040506NH3
041806KN 041806TKN
SB1-0424 101405S1


